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The effect of using a larger port on reducing the
complications of laparoscopic cholecystectomy: A randomized trial
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Abstract

Aim: Laparoscopic cholecystectomy (LC) is the gold standard treatment method for cholelithiasis. There are many complications related to LC and many dif-
ferent microinvasive interventions have been performed to decrease the complication rate. In this study, we aimed to demonstrate the surgical results of the
LC that was performed with a 15-mm port tool. Material and Method: Two-hundred patients who underwent LC in our clinic were included in this study. These
cases were randomized as 10-mm port tool group (n=100) and 15-mm port tool group (n=100) according to the port-tool diameter that was used in LC. The
gallbladder extraction time, port site complications, length of hospital stay, postoperative pain and cosmesis scores were compared between two groups.Re-
sults: The gallbladder extraction time was 135.3 sec in the 10-mm port tool group and 13.4 sec in the 15-mm port tool group (p<0.05). The complication rate
was 53% (53cases) in the 10-mm port tool group and 13% (13cases) in the 15-mm port tool group (p<0.05). The duration of hospitalization was the same in
both groups. The port site pain was 5.4 (2-9) in the 10-mm port tool group and 4.3 (1-7) in the 15-mm port tool group (p<0.05). None of the patients in either
group had port site hernias or infections, and there was no significant difference between the two groups with regard to the port site incision scarring. Discus-
sion: It was thought that it can reduce the operation time, the need for fascial expansion, gallbladder perforations during removal, and postoperative port site
pain. Moreover, it does not increase the risk of a port site infection or a hernia and is not different from wound scarring.
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Introduction

The laparoscopic cholecystectomy (LC) was performed and de-
scribed for the first time by Dr. Erich Muhe [1]. Since the in-
troduction of this procedure, LC has been preferable to open
surgery because of short hospital stay and lesser periopera-
tive complications. LC is considered a gold standard treatment
method to eradicate chronic gallbladder disease and extract
gallstones [2]. Many microinvasive techniques were described
to decrease the cost of the operation and to decrease the mor-
bidity rates [3-5]. Even if conventional LC is performed via 4
trocars, single incision LC (SILC) was performed by different
authors to provide satisfied outcomes for the surgeons and the
patients [6,7]. Beside this, with the developments in the health
science, robotic technology was used in laparoscopic surgery to
provide successful outcomes [8].

Bile duct injury, spillage of the bile and gallstones, bleeding,
port-site infection, port-site hernia, and poor wound healing are
considered as the most common intraoperative and postopera-
tive complications [1,9,10].

According to our observation, using a larger port tool provided
more comfortable operation especially during extraction of
the gallbladder. In this study, we aimed to demonstrate our LC
outcomes that were performed with a 15-mm port tool and to
compare the outcomes of the standard and the larger port tool.

Material and Method

This prospective randomized controlled study was performed
after obtaining approval from the local ethics committee. Sixty
patients who underwent LC due to cholelithiasis in a tertiary
clinic between January 2017 and December 2017 were included
in this study. All patients were informed about the study and
written informed consents were obtained from all participants.
The patients were randomized into 2 groups as 10-mm port
group and 15-mm port group according to the diameter of the
port tool that was used in the LC. There were no inclusion and
exclusion criteria for the patients in each group and the pa-
tients were sequentially included in the groups. There were 30
patients in each group. The 10-mm port tool group included the
patient who had multiple gallstones (Figure 1a). On the other
hand, there were patients with acute cholecystitis (Figure 1b)
and 3 patients with large (1.5-2 c¢m) stones (Figure 1c) in the
15-mm port tool group.

Both groups underwent 3-port LCs under general anesthesia,
consisting of a 10-mm port in the supraumbilical region for the
camera, and a 5-mm port in the umbilicus line located on the
right pararectal line for the tool. A 10-mm port was used under
the xiphoid to take out the gallbladder in the 10-mm port tool
group; a 15-mm port was used in the 15-mm port tool group.
Any extraction bag was not used for extraction of the gallblad-
der. In both groups, at the end of the surgery, in case of the
port locations = 10 mm, they were closed with 1-0 polyglactin
sutures (Ethicon).

The two groups were compared with regard to gallbladder ex-
traction time, postoperative pain score, port-site fascial expan-
sion, gallbladder perforation, length of hospital stay, the pres-
ence of a port-site infection, cosmesis score (wound healing),
the presence of the port-site hernia. The duration between
completion of the gallbladder dissection and taken out of the
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Figure 1. Cholelithiasis, 10-mm port (A). Cholelithiasis, 15-mm port (B). Cholecys-
titis, 15-mm port (C).

gallbladder from abdomen to outside was considered as gall-
bladder extraction time. Patients were treated with 500 mg
paracetamol (IV) for every 6 hours to prevent postoperative
pain. On a postoperative day 1(24" hour), patients scored their
pain with VAS score from O to 10 (O=no pain and 10=unbear-
able pain). Beside this, the patients evaluated their cosmesis
with the VAS score (O: the best, 10: the worst) (Figure 2a, 2b).
The presence of the complications was recorded for each group.

Statistical Analysis

The categorical variables were described as a number (n) and
percent (%), while the continuous variables were expressed
as the mean + standard deviation, confidence interval (95%),
and minimum and maximum values. The continuous variables
were compared using the Student’s t-test. The Mann-Whitney U
test was used to compare the pain scores. All of the statistical
analyses were performed using the Statistical Package for the
Social Sciences for Windows version 23 (SPSS Inc., Chicago, IL,
USA) and the statistical significance level was 5%.

Results
The mean age of the 10-mm port tool group was 48.96 years
(range 18-76 years), and there were 81 females and 19 males.
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Figure 2. Port site scar, 10-mm port (A). Port site scar, 15-mm port (B).

In the 15-mm port tool group, the mean age was 46.66 years
(19-73), and there were 83 females and 17 males (Table 1).
The gallbladder extraction time was 135.3 sec (4-780) in the
10-mm port tool group and 13.4 sec (2-75) in the 15-mm port
tool group (p=0.01) (Table 1).

Postoperative pain scores were higher in 10-mm port tool
group compared to 15-mm port tool group, and the difference
was statistically significant (Table 1).

The rate of the complications due to LC was higher in the pa-
tients who underwent LC with 10-port tool (Table 1). Gallbladder
perforation was significantly higher in 10-mm port tool group
(Relative risk: 3.5; 95% Cl: 0.791-15.495) (Table 1). Port site
enlargement was performed in 37 patients of 10-mm tool port
group (Relative risk: 9.5; 95% Cl: 2.423-37.248). VAS scores re-

Table 1. Patient characteristics and surgical outcomes.

10-mm port tool  15-mm port tool  P-value
Age (mean-range) 48,96 (18-76) 46,6 (19-73) 0.276
Gender (n) F/M: 19/81 F/M:17/83
Gallbladder Extraction 135.3 13.4 0.001
Time (sec) (range 4-780) (range 2-75)
Port site pain on 5.4+1.7 43+1.3 0.010
postoperative day 1 (range 2-9) (range 1-7)
Gallbladder perforation 10 (10%) 0 (6.6%) 0.001
Port site enlargement 37 (37%) 0 (6.6%) 0.001
Cosmesis 3.2+1.2 2.9+1.1 0.929

Length of hospital stay 1 day for each 1 day for each

patient patient
Early or late port site No No
infection
Port site hernia (12-month No No
follow-up)

lated to cosmesis were 3.2 + 1.2 in 10-mm port tool group and
2.9 + 1.1 in 15-mm port tool group (Table 1).

No bleeding, port-site hernia, and port-site infection were ob-
served in this study. The time of hospital stay was equal for
each patient.

Discussion

Minimal invasive cholecystectomy is very important to reduce
the postoperative pain, hospital stay, cosmetic problems. Es-
pecially less pain and minimal incision scar are the key points
for better life quality. Conventional LC is performed with 4 tro-
cars and many authors demonstrated that single port incision
provides less pain and less cosmetic problems [4-6]. Hajong
et al. stated that analgesic requirement in the patients who
underwent single port LC was significantly lesser compared to
conventional LC patients [1]. Also, they have mentioned satis-
factory cosmetic results in the patients with single port LC [1].
On the other hand, use of the single port for LC led to increas-
ing of operation time compared to conventional LC [11]. It was
reported that increased operation time was associated with
decreased concentration and increased surgical failure [12]. In
our present study, there was no difference between the groups
with respect to total operation time, cosmetic results and pain
scores. But, gallbladder extraction time was significantly higher
in the 10-mm tool group compared to 15-mm tool group. Port
site is smaller than gallbladder and this situation may lead to
prolongation of the extraction time. To extract complicated
gallbladder or to remove big stones, longer incisions may be
required. Beside this, there is a risk of spillage bile and stone in
case of forced extraction [13]. Judge et al. developed a retrac-
tion device to extract gallbladder and they have mentioned less
extraction times in case of using that device in LC [9].
Gallstone spillage into the peritoneal cavity during an LC is of-
ten seen due to gallbladder perforation. It was mentioned that
the gallstone spillage rate was 22.1% in a very comprehensive
review [14]. Gallstone spillage in case of infection may lead to
peritoneal inflammation and local abscess [15]. The missed
stones in the peritoneal cavity can also be a reason for the con-
version to open surgery. In our study, the perforation rate was
10% (10 cases) in the T0-mm tool port group. Increased spillage
rate was demonstrated in the operations that were performed
in the patients with inflamed gallbladder [16]. Although it was
performed in more challenging cases, the rate of gallstone spill-
age was less in the patients who were operated with 15-mm
tool port in our study. According to our observation, the larger
tool port helps the surgeon to extract the gallbladder easier due
to the fact that it provides better manipulation area.

The port site expansion rate was 37% (37 cases) in the 10-mm
port tool group and we did not need any port site expansion in
the 15-mm port tool group. Enlargement of the fascial incision
may be the reason for a port-site hernia [17]. Alptekin et al.
demonstrated lower port-site hernia incidence in convention-
al LC compared to single-port LC [18]. They stated that poor
ergonomic operation may increase the fascial expansion and
port-site hernia [18]. The fascial closure is crucial to prevent
a port-site hernia [19]. Bunting suggested suturing the fascial
defect with an absorbable suture to reduce hernia risk [20]. The
port site hernia incidence has been reported to range between
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0.14% and 22% in laparoscopic procedures [3,21]. A port inci-
sion extension, preexisting fascial defects, no port site closure,
and the trocar diameter are important factors. Duca et al. [22]
included port site hernia patients in their study and determined
that these patients had wound infections and extended incision
sites due to large calculi. In our study, the port sites = 10 mm
were routinely closed with sutures in both groups, and at the
12-month follow-up, no port-site hernias were observed in any
of our patients.

Chang et al. [10] compared single-incision laparoscopic chole-
cystectomies (SILCs) and conventional four-port LCs, and the
pain scores in the umbilical and extra umbilical regions were
significantly lower in the SILC cases [23]. On the other hand,
there was no significant difference between SILC and 3-port
LC in respect to postoperative pain [21]. In a large review, it
was stated that lower postoperative pain scores were observed
in mini-instrument LC patients compared to single-port LC
patients [10]. In our study, the postoperative pain scores were
significantly lower in the 15-mm port tool group. The manipula-
tions at the port site and fascial expansion process may be the
reason for higher pain scores.

Even though an LC has many advantages, incisional infections
can develop in this operation. A wound site infection usually
develops where the gallbladder is removed from the abdomen
[24]. The port site infection rate after an LC varies between
0.4% and 9.1% [25]. In our study, wound infections did not de-
velop in either group. We attributed this to the fact that our pa-
tient group was low and there were more cholelithiasis cases.
There were some limitations in this study. The number of pa-
tients was limited. We did not measure the Body Mass Index of
the patients in this study. Also, we did not compare the single-
port LC and 15-mm port tool group.

Conclusions

LC complications must be neither exaggerated nor underesti-
mated. All of the steps are important in an LC, which is fre-
quently performed in surgical clinics. Sometimes, small compli-
cations can be annoying and affect the motivation of the sur-
gical team throughout the operation. Especially in cases with
large calculus numbers and sizes or in cases with cholecystitis,
the use of a 15-mm port can shorten the gallbladder extraction
time, reduce the expansion of the port site incision, reduce the
rate of gallbladder perforations, and reduce the port site pain
level. According to our randomized prospective study, use of the
large port can be considered as a reliable method in the LC. We
need a larger number of studies to obtain more informative
data about this technique.
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